Background and ObjectivesZZAsian sand dust (ASD) is a meteorological phenomenon that occurs in spring time in Korea. ASD is composed of various organic and inorganic materials, which induce airway inflammation. MUC4 is an important membrane-bound mucin gene in the human airway, and its expression is increased in pathologic proliferative lesions such as nasal polyps. However, the effect of ASD on MUC4 in human airway epithelial cells is unclear. Therefore, this study aimed to investigate the effect and signaling pathway of ASD on MUC4 expressions in human airway epithelial cells. Meterials and MethodZZThe effect and signaling pathway of ASD on MUC4 expressions were investigated in NCI-H292 cells and in the primary cultures of human nasal epithelial cells using reverse transcription-polymerase chain reaction, real-time polymerase chain reaction, enzyme immunoassay, and immunoblot analysis with several specific inhibitors and small interfering ribonucleic acid (siRNA). ResultsZZASD induced MUC4 expression and the activated the phosphorylation of extracellular signal-regulated kinase 1/2 (ERK1/2) and p38 mitogen-activated protein kinase (MAPK). An ERK1/2 MAPK inhibitor and a p38 MAPK inhibitor inhibited the ASD-induced MUC4 expression. In addition, the knockdowns of ERK1, ERK2 and p38 MAPK by the respective siR-NA blocked the ASD-induced MUC4 mRNA expression. ASD induced toll-like receptor 4 (TLR4) mRNA expression. The knockdown of TLR4 by TLR4 siRNA blocked the phosphorylation of ERK1/2 and p38 MAPK, and the ASD-induced MUC4 mRNA expression. ConclusionZZThese results show that ASD induces MUC4 expressions via TLR4-dependent ERK1/2 and p38 MAPK signaling pathway in human airway epithelial cells.

